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Addition of Carbonaceous Materials in Pellet Induration Process

Tsuneo MIYASHITA, Noboru SAKAMOTO, and Hiroshi Fukuvo

Synopsis :

Induration test of pellet with addition of carbonaceous material was carried out by using an experiment—
al pot grate furnace. A simulation model for analyzing induration phenomena of the pellet was also de—
veloped, in which consideration was given to the combustion of carbon, the decomposition of limestone,
the oxidation of magnetite and the heat transfer between gas and solid.

(1) Simulation analysis results agreed comparatively well with experimental ones. Therefore this
model was considered to be applied to determine the operation conditions of the pot grate furnace and es—
timate the heat pattern in the pellet layers for commercial pellet plant.

(2) As the carbonaceous material content in pellet increased, the pellet temperature of bottom zone
became higher than that of upper zone due to the transference of combustion heat of carbon from upper
to bottom layer. This resulted in difference in pellet properties between upper and bottom layer.

(3) From this result, it was concluded that the limit of the content of carbonaceous material was about

1.0%.

(4) It was estimated that the reduction of heat consumption was about 80 000 kcal/t for the addition

of 1.09% carbonaceous material.

(5) The separate addition of carbonaceous material to the pellet bed and the granulation of double
layers as to the content of carbonaceous material were found very effective to improve pellet properties.
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Fig. 4. Schematic illustration of pot grate furnace.

Y BRERGOFE MR THLELDS.

FERY IS PRV .y PR OEREEY > 3
ab— b?%:ﬁ%&tﬁﬁ)&%ﬂ%ﬁ%i D HE T h TV 59D
), AR, PEERF Fig. 4 WiRT X 5 i T
E BRI RECHERT D L u2E L, Wik, B,
GHENY —vax Tz e L, Ml EE <1y bR
WLicHEy b (Pot) 2BBENTHHAE L.

Ry b v— PFOXEMEREY Fig. 4 wWiR$. Fig.
4 T ry—v 1y b 300mm ~—A L—F—
(hearth layer) 100 mm Zf 400 mm (3524 L 133 RIRE
DBETHDH. FiH, FONEEZIRE 10mm DFEX
TR vy b RE:3~Tmm) 41 FLr—F—£&

Table 1. Chemical composition and size distri-
bution of pellet feed and carbonaceous materials.

T-Fe FeO SiOg
60. 42% 0.83 2.22 1.20 2.69. 0.09

Al;O; CaO MgO

Pellet feed

Moisture Ash V.M.* F.C*

Coal-A 0.6% 9.96 20.74 69.30 * Volatile
Coal-B 0.8 33.38 25.46 41.16 matter
Char 0.0 2.0 4.0 940 **Fixed
Coke 0.2 10. 74 1.75 87.27 carbon

+500p +250u +150p +75¢ +d4dp  —44p
Pellet feed 0.5% 0.6 3.6 15.3 15.6 64. 4
Coal-A 0.2 0.6 1.8 6.6 6.9 83.9
Coal-B 0.5 2.1 46 113 9.1 72.4
Char 0.4 8.7 15.3 18. 7 9.1 47. 8
Coke — 0.4 10.9 1.5 40.7 36.5
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Table 2. Compressive strength of pellets on each
localion in pellet layer.

Char content Location Compressive strength

Upper layer 280 kg/p
0.5% Mitfdle layer 249 kg/p
Bottomn layer 249 kg/p
Upper layer 116 kg/p
2.0% Michle layer 125 kg/p
Bottom layer 130 kg/p
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Table 3. Physical and metallurgical properties
of various pellets.

Pellet with addition of

Properties B:eslilcet carbonaceous material (1%)
Coal-A Coal-B  Char  Coke
Porosity (%) 23 30 33 31 33
Compressive
strength (kg/p) 270 201 175 223 186
JIS-reducibility (%) 73 80 79 83 80
C. S.* after
reduction (kg/p) 67 51 59 87 69
Swelling index (%) 9 18 12 10 14
Shrinkage** at _ - o
1300C (%) 33 39

*C.S. : Compressive strength
**Testing conditions : Sample 400 g, Applied load 0.5 kg/cm?
Reducing gas C8/N2=30/70, 15 NJ/min
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Fig. 10. Trial to uniforming heat pattern in
the pellet layer.

1) conventional pellet (C. S.*=102kg/P),
2) double layered pellet (C. S.*=180kg/P)
* C. S.: compressive strength
Photo. 3. Macrostructure of double layered pellet

<coke 1.5%>

Table 4. Compressive strength of pellets, accord-
ing to various adding methods of char.

Process Conventional S, A* G. D.**
Chéer content (%) 1.0 1.0 1.5
. Upper zone 189 218 186
Compressive | Middle zone 242 227 223
ke ngth 1 Bottom zone 239 220 235
(kg/p) Average 223 222 215

* Separate addition of char to pellet bed
**Granulation of double layers as to the content of char
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